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Summary A 60-year-old man, suffering from sustained cough and dyspnea on
effort, was diagnosed as congestive heart failure. He did not yield the history of
having fever or other inﬂammatory events. His physical examination disclosed a pan-
systolic murmur at the apex. Transthoracic color Doppler echocardiography showed
moderate to severe mitral regurgitation originated from the linear tear of the ante-
rior mitral leaﬂet. The tear reached to the mid-portion of the leaﬂet just within the
postero-medial commissure and the regurgitant ﬂow convergence was not hemi-
spheric, but box-like shaped, suggesting that the linear tear was the isolated mitral
cleft. Transesophageal echocardiography showed the almost same ﬁndings and we
found no other anomalies. Surgical treatment was selected to repair the mitral
regurgitation. Under operation, we found three consecutive perforations located
linearly in the anterior mitral leaﬂet. The mitral valve replaced with the prosthetic
one. The pathological examination of the resected valve showed mucinous degener-
ation of the chordae tendineae and ﬁbrinoid change without inﬂammatory cellular
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inﬁltration. These ﬁndings were compatible with the healed infective endocarditis.
Here we experienced a curious case of mitral regurgitation, caused by consecutive
three mitral perforations mimicking the isolated anterior mitral cleft.
e of Cardiology. Published by Elsevier Ireland Ltd. All rights
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cleft is rare, because it is usually detected in
childhood and needed to be repaired in younger
age [2,3]. However, the isolated cleft sometimes© 2008 Japanese Colleg
reserved.
Case report
A 60-year-old man suffering from sustained cough
and dyspnea on effort lasting for 3 months was
referred to our hospital, because of cardiomegaly
and lung congestion detected by the chest
roentgenogram on February 14, 2005. Although he
had history of persistent atrial ﬁbrillation from 1996
and been treated for diabetes and hyperuricemia
since 5 years ago, there was no recent history of
high fever, infective events, or receiving surgery
including dental intervention.
On admission (February 28), his height was
167 cm, the weight 80 kg, and body tempera-
ture 36.5◦ centigrade. His blood pressure was
116/77mmHg and the heart rate 93min−1, irregular
rhythm. A marked pan-systolic murmur was audible
at the apex with a thrill (Levine IV/VI). There were
no rales, peripheral edema, hepato-splenomegaly,
or other pathological ﬁndings. Laboratory data
showed no inﬂammatory signs both in white blood
cell count and serum C reactive protein. A chest
roentgenogram showed mild cardiomegaly (cardio-
thoracic ratio: 56%) and an electrocardiography
showed atrial ﬁbrillation.
With the transthoracic echocardiography, there
was enlarged (left ventricle dimension of diastole:
58mm) and well-contracted left ventricle without
hypertrophy (ejection fraction: 62%). Left atrium
showed marked dilatation (62mm). Color Doppler
echocardiography showed no aortic regurgitation,
mild tricuspid regurgitation (pressure gradient:
38mmHg), and moderate to severe mitral regurgi-
tation (MR) originated from the linear tear (3mm
width) of the anterior mitral leaﬂet (Fig. 1).
The regurgitant ﬂow convergence pattern of color
Doppler was box-like shaped and that ﬁnding sug-
gested the existence of linear tear, which was not
merely spheroidal shaped. We examined the mitral
valve in detail with the careful scanning by TTE
and found that the tear reached to the mid-portion
of the anterior mitral leaﬂet near the postero-
medial commissure. These ﬁndings suggested that
the tear was themitral cleft. However, we could not
conﬁrm the typical diastolic opening of the mitral
cleft on B-mode echocardiography, which might be
caused by the short duration of diastole in tachycar-
dia. Transesophageal echocardiography (TEE) also
b
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fhowed the box-like shaped regurgitant ﬂow con-
ergence and that ﬁnding suggested the existence
f linear tear (Fig. 2). And we found no atrial or
entricular defect, other anomalies, thrombus of
eft auricular appendage, or valvular regurgitation
xcept mild tricuspid regurgitation with TEE. The
ondition of mitral valve was considered as the
ndication of the surgical treatment. Pre-operative
iagnosis for the cause of MR was considered the
solated anterior mitral cleft.
Open-heart surgery was undergone on May 8.
he mitral valve was exposed through the inci-
ion made in the right side of the left atrium
nder the extracorporeal circulation. Three con-
ecutive perforations (sized 15mm, 10mm, and
mm) were located linearly in the anterior mitral
eaﬂet where we expected the cleft (Fig. 3).
lthough a basal chorda attached to the smallest
ole was torn and prolapsed to the left atrial cav-
ty, macroscopic active inﬂammatory ﬁndings were
ot found. The mitral valve was replaced with the
rosthetic one (ATS Open Pivot® Standard Mitral
eart Valve 29mm, ATS medical, Inc.). Pathological
xamination of the resected mitral valve showed
ucinous degeneration of the chordae tendineae
nd ﬁbrinoid change without inﬂammatory cellular
nﬁltration. These ﬁndings are compatible with the
ealed infective endocarditis (IE).
iscussion
s the primary cause of MR, the role of rheumatic
ever has been reduced, but other causes such
s IE, mitral valve prolapse, the rupture of chor-
ae tendineae and papillary muscle are increasing
hese days. Regarding IE of the mitral valve, most
ases are complicated with the rupture of chordae
endineae and valve perforation [1].
On the other hand, as a cause of MR, an adult
ase of congenital heart disease such as the mitralecomes apparent in the adult age for the ﬁrst time
4].
In our case, we diagnosed that congestive heart
ailure was caused by the moderate to severe MR,
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Figure 1 Transthoracic echocardiography showedmoderate to severe mitral regurgitation from the tear in the anterior
mitral leaﬂet from the parasternal short axis view (A and B) and long axis view (C and D: enlarged). The regurgitant
ﬂow convergence was not hemispheric, but box-like shaped.
Figure 2 Transesophageal echocardiography also showed moderate to severe mitral regurgitation and suggested the
existence of the linear tear.
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[Figure 3 The three consecutive perforations of the
postero-medial side of the anterior mitral leaﬂet of the
extracted valve were detected.
which was considered as the indication of surgical
treatment. Pre-operative echocardiographic ﬁnd-
ings showed that the MR was blowing from the
mid-portion of the anterior mitral leaﬂet, which
indicated the possible cause of MR was tear or per-
foration of the anterior mitral leaﬂet. The linear
tear existed in the postero-medial side. In addition,
the regurgitant ﬂow convergence pattern was not
hemispheric, but box-like shaped conﬁrmed with
both TTE and TEE. The ﬁnding suggested that there
existed not a merely pinhole perforation but the
consecutive linear tear. There was no distinct mitral
prolapse or mitral valve aneurysm. Aortic regurgi-
tation neither blew ﬂow against the mitral valve
nor impaired its motion. These echocardiographic
ﬁndings suggested that the etiology of the tear was
the isolated anterior mitral cleft.
Moreover, clinical information, such as no his-
tory of having fever or other inﬂammatory events
and no inﬂammatory ﬁndings in laboratory data on
admission, suggested that IE was less possible etiol-
ogy of MR in this case. Therefore, we presumed the
etiology of MR as the isolated mitral cleft. Under
operation, however, we found three consecutive
perforations located linearly in the anterior mitral
leaﬂet where we expected the lesion. Finally, we
pathologically diagnosed this case as IE, although
there was no clinical evidence suggesting IE.
It has been reported that about 11% of IE was
not associated with the previous history suggestive
[
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f clinical IE [1,5]. Although the vegetation and the
upture of chordae tendineae can be usually diag-
osed with the echocardiography before operation,
t is reported that approximately 20% cases of the
erforation could not be detected despite the use
f TEE [6]. It was also shown that, in the cases
f small size perforation and gradual progression
f MR, the perforation could be detected for the
rst time under operation or at the autopsy [7].
owever, asymptomatic multiple perforations had
ot been reported to our knowledge. Additionally
n our case, mitral valve lesion was not a simple
inhole rupture but consecutive three perforations,
hich are thought to be a very rare case enough to
eport.
In summary, we experienced a case of MR
esulting from the consecutive three mitral valve
erforations mimicking the isolated anterior mitral
left. Histological examination implied the pres-
nce of IE as the most likely mechanism of valve
erforations, although there was no recent history
mplicating IE. In the case of detecting the box-like
haped regurgitant ﬂow convergence from the body
f mitral valve, which may look like themitral cleft,
e had better take it into consideration that there
xisted the consecutive multiple perforations like
his case.
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